injuries is 4 through 8, and the peak age for deaths is 3 through 7. The occurrence of injury and fatal accidents drops off sharply after age 10. The following conclusions45' regarding young pedestrian behavior and ability help to explain these statistics: s Children below the age of 9 do not have the sensory or cognitive abilities to sufficiently cope with traffic. s A child's short stature causes visibility problems for drivers and children. s Children have a restricted capacity for using information in the periphery of the visual field and need more time to react than do adults. s Children up to about 8 years have difficulty conceptualizing speed or distance. s Children cannot distribute their attention and have difficulty dealing with multiple hazards. s Young children can be trained to cross streets; however, they are dis-tracted easily and may respond impulsively (for instance, if a friend calls to them). s Children walking alone tend to behave more responsibly than do groups of children. s Children have difficulty determining which direction is left or right. s Children below the age of 8 have difficulty determining the importance and direction of sound. s Many children believe the safest way to cross a street is to run.
Study Objectives and Procedures
The objectives of the study were to examine the incidence of accidents involving young pedestrians (10 years and younger) in San Jose, determine the factors associated with those accidents, and develop countermeasures. The study was divided into four components: research available literature and statistics on young pedestrian accidents, collect accident data for San Jose, identify relevant collision factors and relationships, and identify potential countermeasures.
Research Efforts
Professional publications, manuals and statistical compendiums were reviewed; periodicals were reviewed as far back as 1975, when available. (A list of all publications reviewed for this study appears at the end of this article.) Additional research was performed 
Highway Traffic Safety Administration's (N HTSA'S) classification system;s the major accident types and percentages of those types of accidents in San Jose are shown in Figure 1 .
Identifying Factors and Relationships

General Accident Information
During the study period, 2,580 pedestrian accidents were reported in San Jose, at least 670 (26 percent) of which involved children ages 10 or less. This equates to approximately one in 1,200 children under 10 years of age being involved in a pedestrian accident every year. The average annual young pedestrian accident statistics for the study period were as follows: 2.2 fatalities, 8.2 major injuries (major trauma, after a high incidence of ice cream equals 500 feet. Clusters of accidents life threatening), 64.3 moderate injuries (two or more within two square blocks) (open wounds and broken bones, nonwere plotted on maps with a scale of life threatening) and 34.7 minor injuries 1 inch equals 40 feet. To facilitate the (minor cuts and bruises). Seven-yearcomparison of San Jose accident statisolds were involved in the most accitics with national statistics, accident dents (14.5 percent). This peak age cortypes were classified using the National r@ponds with national and truck vending-related accidents was discovered. Fifty-four California municipalities were contacted to obtain vending-related accident data and local vending regulations. Eighteen municipalities responded; however, no accident data was available, and all respondents provided only copies of local vending regulations.
Accident Data Collection
Accident data for this study was gathered from San Jose's Streets and Traffic Department's project files and the department's computerized accident database for the period July 1, 1985 , to June 30, 1991 . This database was generated from San Jose Police Department traffic collision reports; the collision report is modeled after the California Highway Patrol collision report form.' Computerized collision data for the study period indicated 2,580 pedestrian accidents, of which 815 involved young pedestrians, All reports were reviewed manually to ensure that sufficient information was available to validate pedestrian ages. The 670 validated collision reports were reviewed further for the following: police-identified collision factors, the origin and destination of the child's trip, and the presence or absence of a parent or caretaker at the scene of the accident.
All accident locations were plotted on city maps with a scale of 1 inch 
Accident Distribution by Periods
The number of young pedestrian accidents stayed relatively constant during the six-year study period, showing a slight decrease (about 10 percent) over time. However, the population of young children increased by 15 percent during the same period, resulting in a net decrease in the accident rate (accidents per young pedestrian population) of about 5 percent per year.
The temperate climate of San Jose cent).
. .
In general, motorists involved in tions were by pedestrians. allows children to be active outdoors all young pedestrian accidents were not s Primary associated accident factor: year. The number of accidents that speeding, were not under the influence The highest recurring associated accioccurred during the coldest months of drum or alcohol, were not violating dent factor was inattentiveness by the (December through February) averdriving regulations, were driving straight, and were attentive. Most drivers were males (61 percent) between 16 and 36 years old, which correlates with the predominate age range of adults living in neighborhoods with the highest incidence of accidents.3 Figure 2 shows the distribution of driver age vs. the number of accidents, and Figure 3 shows speed distribution vs. the number of accidents.
Of all motorists, 96 percent were driving regular passenger vehicles. Drivers of ice cream vending trucks were indirectly involved in 129 accidents (19 percent); only one was directly involved in an accident. Buses were involved in six accidents (0.8 percent), very low compared to These deviations are statistically significant; however, further study is required to identify the reasons for these variations.
The peak period for all accidents was 2:00 p.m. to 8:00 p.m., with the peak hour occurring between 5:00 p.m. and 6:00 p.m. (see Figure 4) . About 16 percent of all young pedestrian accidents occurred during the afternoon traffic peak hour, when many children were playing and vehicular traffic and parked car concentrations were high. In contrast, the number of accidents during the morning peak hour, 7:00 a.m. to 8:00 a.m., was relatively low despite large numbers of children walking to school or bus stops. Figure 5 shows hourly variations in accidents for each day of the week. These variations were consistent day to day and illustrate characteristics typical of what is expected in terms of a child's daily activities. Accident numbers rose during the morning as children became decreased after the morning rush hour until approximately 11:00 a.m., when accidents began to increase as schools let out (noon to 2:30 p.m.). The number of accidents decreased in the late afternoon, which may correspond to the period before evening mealtime, then increased until sunset, when the number dropped sharply. Saturday accidents increased earlier in the day and remained constant throughout the day, also dropping at sunset. Sunday showed an accident pattern similar to that of weekdays but with an earlier afternoon dip that may correspond to supper time; between 5:00 p.m. and 6:00 p.m., the highest hourly number of accidents of any day of the week occurred.
Census Tract Relationships
Census tracts are small geographical areas into which larger standard metropolitan statistical areas and certain other areas have been divided. Census tracts are established to create homogeneous areas with respect to population characteristics, economic status and living conditions. Tracts generally contain 2,500 to 8,000 residents. Significant numbers of accidents in a census tract do not mean that the entire tract has been experiencing accidents; generally, subareas within census tracts experienced the most young pedestrian accidents.
The following conclusions were drawn from the accident plots and census tract information: w Household income: The number of accidents was inversely proportional to total household income. I Housing size:The numberof accidents was proportionalto the total number of people in a household. s Housing units: The number of accidents appeared to decrease as the density of household units within acensus tract increased, despite the fact that the highest numbers of accidents occurred in mid-density (two-and three-story) housing areas. Field reviews indicated that the highest numbers of accidents occurred in isolated, mid-density developments. These developments contained high numbers of people per household (two or more families per unit), mostly had 
Monday Accidents By Time Of Day
Ice Cream Vendor-Related Accidents
Of the 670 accidents, 129 (19 percent) involved ice cream truck vendors. This type of young pedestrian accident ranked the second highest in the study; however, many ice cream vendorrelated accidents also could have been classified as dart-out accidents. Very few ice cream trucks were directly involved in the accidents; almost all accidents in this category were caused by children running to and from parked ice cream vehicles. NHTSAY found only 2 percent of all pedestrian accidents nationwide were related to ice cream vending, in San Jose, however, this figure was more than 5 percent. Approximately 300 ice cream trucks were in San Jose during the study period, which is not unusual given the low-density suburban character of the city. However, field reviews showed unusually high concentrations of trucks in the high-accident areas. As many as five trucks were operating on a block. Figure 6 shows the annual number of ice cream vendor-related accidents for the study period. The graph shows a large annual fluctuation in accidents; however, this variation was not investigated. The one major element other than weather that fluctuates annually is Of all children involved in vendorrelated accidents, 70 percent were between the ages of 4 and 7. Toddlers (2 and 3 years old) were involved in 13 percent of the accidents. The peak age of children involved in ice cream vendor-related accidents was 5 years. The peak age for all young pedestrian accidents of all types was 7 years.
Ice cream vendor-related accidents showed a slight peak during the weekend (when school is not in session). At midday, observed on-street parking densities were also higher. The daily occurrence of accidents was constant throughout the week, except on Mondays and Thursdays, when they were about 20 percent lower. Ice cream truck densities were not measured.
The number of accidents per hour was fairly constant from noon to 7:00 p.m., except for a peak between 3:00 p.m. and 4:00 p.m. Typically, this is the time following children's dismissal the number of active vendors.
Ice cream vending in San Jose is a business where many trucks are individually owner-operated.
Interviews with the larger operators indicated that the number of active trucks can vary significantly from year to year. The industry in San Jose is characterized by immigrant owners who operate one year and from school. D~ring this time, ice cream truck densities commonly increased in neighborhoods and in areas within one or two blocks of schools. Figure 7 shows the relationship between young pedestrian accidents and vending-related accidents on an hourly basis.
return to their homeland the next year. City-operating permit records were Countermeasures available to verify this; however, city The principles of engineering, permit costs were very low during the enforcement and education were study period. This allowed vendors out applied in the broadest sense when of the country to keep their permits developing countermeasures to deal current without operating.
with young pedestrian accidents in San Jose, given the influence of socioeconomic conditions. Those conditions, identified in this study, are lack of parental/caretaker presence, overcrowded low-income housing, large numbers of children per household, large numbers of vehicles (including abandoned vehicles) parked on the street, and high concentrations of onstreet mobile vendors, San Jose is testing timed, on-street parking restrictions in selected neighborhoods to improve visibility for motorists and pedestrians. The smallscale accident plot maps (1 inch = 40 feet) were used to determine potential parking restriction areas, and timeof-day accident graphs were used to select the daily and hourly durations of the parking restrictions. Residents were consulted before restrictions were implemented to inform the neighborhoods and to solicit input for fine-tuning. Property owners were consulted to identify and consequently remove any abandoned/derelict vehicles from offstreet lots and were encouraged to redesign the striping layouts of their off-street lots to achieve greater efficiency and help compensate for lost onstreet parking. On-street restrictions did not extend past 5:00 p.m., to accommodate workers returning home, and were not in effect on weekends. A concerted effort was made to remove all on-street abandoned vehicles and to monitor conditions. The services of several city departments were used to address other neighborhood conditions related to young pedestrian accidents. Municipal code-enforcement staff was directed to enforce maximum occupancy regulations in target developments. Social services staff performed initiated outreach efforts within high-accident areas, providing information on accident experience, parental supervision and pedestrian safety. aspects of this study have been the identification of societal conditions associated with young pedestrian accidents and the development of a broad-based set of countermeasures.
The traffic investigator/engineer should be aware of this potential and seek information and solutions from a broad base.
Almost all young pedestrian accidents occurred midblock and were not readily identifiable using normal intersection accident analysis. The multilingual culture of the neighborhoods with the highest incidence of accidents posed problems for effective communications between residents and city staff. City traffic engineers heavily depend on voluntary citizen contact in dealing with many traffic safety concerns. Neighborhoods with newly arrived immigrants often shun contact with local officials, based on experiences in their former countries. This reduced level of communication lead to the use of other departmental city services to establish working relationships with these neighborhoods.
The identification of ice cream truck-related accidents was an offshoot of the original accident analysis. Interviews with residents helped staff pinpoint problem areas and work more effectively with industry representatives to seek solutions.
This study is an example of the need to expand traditional traffic engineering efforts by using nontraditional methods to more fully identify problems, resources and solutions. Analysis of the long-term impacts of the countermeasures instituted to date continues. A follow-up study is anticipated within the next two years. 
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